Introduction: Practice patterns in clinical learning environments are an important predictor of the patient care quality that residents will deliver after training. The Accreditation Council for Graduate Medical Education (ACGME) Clinical Learning Environment Review Evaluation Committee reported that from 2012-2015, residents and fellows rarely engaged in quality improvement (QI) activities. A QI curriculum was created for OB-GYN faculty and trainees to develop and implement best practices and study the resulting improvement in patient outcomes. Methods: Educational leadership in the Dell Medical School Department of Women's Health designed a five-stage curriculum: (1) learning module describing the curriculum's rationale, (2) clinical practice proposal development, (3) implementation/data analysis for selected proposals, (4) dissemination of proposals and outcomes during a live forum, and (5) evaluation. PGY1 and PGY4 OB-GYN residents collaborated in dyads with selected faculty mentors to draft evidencebased proposals. Dyads identified suggested outcomes measures to be analyzed postimplementation. Remaining faculty analyzed outcomes from the previous year's proposals with PGY2 and PGY3 OB-GYN residents. Results: Forum participants, including faculty, residents, nursing staff, and private obstetriciangynecologists, evaluated the activity. In 2017, 15 (35%) completed the evaluation. All respondents intended to change their practice based on findings. In addition, the 2016 ACGME survey indicated significant increases in faculty perception of resident QI from 58% in 2014-2015 to 89% in 2015-2016 (p = .01) and in collaboration in scholarly activity from 50% to 85% (p < .01). Discussion: This curriculum was effective in engaging OB-GYN faculty and residents in formalized problem-based learning to address QI.
Introduction
Clinical patterns commonly practiced in teaching hospitals are an important predictor of the quality of patient care provided by residents long after they have completed training and as they advance through their careers. In 2012, the Accreditation Council for Graduate Medical Education (ACGME) established the Clinical Learning Environment Review (CLER) program to ascertain and address the quality of residency training in hospital sites affiliated with accredited sponsoring institutions. The ACGME CLER Evaluation Committee reported that from 2012-2015, "many teaching hospitals, medical centers, and ambulatory care
Original Publication practices were not consistently engaging residents and fellows" in opportunities for growth in the areas of health care quality and patient safety.
The University of Texas at Austin Dell Medical School assumed institutional sponsorship of existing GME programs in Austin, Texas, in January 2015. A core focus of the new medical school is rethinking and redesigning health care that is inclusive and focused on value. In order to address the mission and vision of Dell Medical School and the concerns of the ACGME, educational leadership in the Department of Women's Health (Obstetrics and Gynecology) identified an opportunity to create a year-round curriculum to engage faculty and trainees in the development of best practices that focus on quality, safety, value, and/or equity and to study the resulting improvement in patient outcomes. The curriculum was designed as a GME and continuing medical education (CME) activity to interactively engage OB-GYN providers, including faculty, residents, and private practitioners. Curricular elements included the development, dissemination, and evaluation of best-practice proposals. In addition, the format was designed to evaluate and discuss patient outcomes using associated statistical data.
This module provided an effective way of utilizing a problem-based approach to incorporate learners into the rapid-cycle quality improvement (QI) process while continuing to deliver evidence-based care. Though there are other QI curricula available, there are none known to focus on the development, implementation, and patient outcomes of best-practice statements authored by resident/faculty dyads. Furthermore, this resource incorporated local private practitioners who also provided care at the same inpatient and outpatient facilities and who evaluated each proposal for feasibility of standardized implementation. This curriculum, though scalable, was designed to meet the needs of a surgical specialty, specifically, OB-GYN.
Methods
The curriculum was created for OB-GYN faculty and residents using the six-step model. For faculty, it was intended to be used as a maintenance of certification (MOC) Part IV activity and a mechanism to update their current knowledge on a specific topic. For residents, it was a mandated resident educational activity and real-world application that supplemented the Institute for Healthcare Improvement Open School modules, which they were required by our institution to complete. The curriculum consisted of five phases: (1) a lecture or asynchronous module (Appendix A); (2) development of a mentored clinical practice proposal using a standard template (Appendix B); (3) implementation, data collection, and analysis for selected proposals; (4) dissemination of proposals and patient outcomes using a presentation template (Appendix C); and (5) evaluation of the proposals and live forum (Appendices D & E, respectively).
Lecture/Asynchronous Module The rationale for the curriculum was described to the participants during a learning session to differentiate between best-practice statements and clinical guidelines, demonstrate a need to develop standardized practices, and describe the purpose of this QI and outcomes initiative.
Mentored Clinical Practice Proposal Development PGY1 and PGY4 residents were required to submit project ideas based on the needs of the local health care system. Sources for these ideas included clinical observations, morbidity and mortality conferences, and journal club. Residents were assigned to dyads, with a faculty member acting as a project mentor. Faculty members were paired with residents through a selection process that matched their area of interest or expertise to the residents' submitted ideas. These groups were provided with an outline for authoring best clinical practice proposals. The template included the following:
• Proposal title and date.
• Level of evidence/strength of recommendation.
• Proposed best practice (500-word limit).
• Literature review methods.
• Implementation strategies and barriers to implementation. • Suggested outcome measures.
• Checklist (if applicable).
• Flow diagram (if applicable).
Proposals were drafted based on the most recent, best-available evidence using a scoring system for quality of evidence and strength of recommendation.
Dyads were asked to also present an implementation strategy to include balancing and processing measures as well as to identify foreseeable barriers such as time, cost, and availability of resources. Furthermore, they were required to suggest patient-outcome measures to be studied immediately following an implementation period of approximately 6 months. Checklists, where applicable, were included in proposals as an implementation tool to ensure that the appropriate steps for new processes or procedures were followed in the correct sequence.
Remaining residents and faculty were assigned to groups for data collection and analysis. These groups were to review and present the change in patient outcomes from the previous year's implemented proposals.
Data Collection and Analysis for Implemented Proposals PGY2 and PGY3 residents worked together in assigned teams, each with oversight from one or more faculty mentors, to perform a chart review and measure changes following implementation of the previous year's proposals. Pre-and postimplementation data were reviewed to determine the degree of improvement in the quality of care and patient outcomes. Quantitative data associated with the use of the best practices were analyzed for defined events that had preexisting data.
Process measurements included the benefit to the patient for the delivery of services following the introduction and implementation of the proposals. Outcome measures were also assessed to determine the level of improvement in the patient's health and, when available, patient satisfaction from the resulting modification of practice.
Resident team leaders were selected based on original authorship of the best-practice proposal. Specifically, residents were designated to serve as project leaders of the proposals they had written the previous year in their dyads. One or more faculty mentors were assigned responsibility for guiding the data-collection plan, defining outcome measures, and facilitating statistical analysis.
In the initial year of curriculum implementation, all faculty members and residents were assigned to dyads to develop proposals. This increased the number of presented proposals from which to select for execution and analysis. Since data from previous years' proposals were not available for review, this arrangement incorporated all OB-GYN residents and faculty into the process.
Dissemination of Proposals and Outcomes
Educational leadership selected local, private attendings who provided OB-GYN care within our clinical learning environments to voluntarily assess the proposals. These evaluators were assigned proposals based on their area of interest and expertise and asked to vet the feasibility of implementation. Using a standard evaluation form (Appendix E), they were invited to submit their ratings and comments to leadership prior to the live forum.
Proposals were disseminated during a live, half-day, department-wide forum. Oral presentations were delivered by the residents and were preceded by a grand rounds-style presentation from an invited keynote speaker. Each proposal presentation was limited to 10 minutes and was followed by a 5-minute interactive question-and-answer session with the audience. Question-and-answer sessions were facilitated by a faculty moderator.
In order to capitalize on the maximum potential for interprofessional and multidisciplinary integration into practice, the target audience for the forum included all faculty, residents, nursing staff, and private attendings practicing OB-GYN in our hospital. All attendees at the live forum were permitted to give instant feedback during the question-and-answer sessions and completed a written proposal evaluation immediately following each presentation. Attendees were also invited to submit a written evaluation of the live forum at the end of the session to assess its overall educational value.
Logistical considerations for the live forum included securing a large space for 4 hours with required audiovisual capabilities to accommodate all attendees and presentations. Required audiovisual and computer equipment included a podium with microphone, a laptop computer with PowerPoint capabilities, a projector and screen, and a handheld microphone to facilitate audience interaction.
Evaluation of Proposals and Live Forum
The proposal presentations were judged using a multipronged approach. Selected private practitioners used a standard evaluation tool prior to the live forum (Appendix D). Participants in attendance at the forum used one evaluation tool for the proposal and a separate form to rate the forum (Appendices D & E, respectively). Feedback was also obtained through the interactive question-and-answer session immediately following each presentation. Written evaluations for the proposals included constructs such as quality and application of evidence, likelihood of incorporation of the proposal into clinical practice, and measurability of the outcomes.
Proposal evaluation: As stated previously, prior to the live forum, private practitioners evaluated new proposals using a standardized form to vet the feasibility of each proposal (Appendix D). Evaluators were assigned to proposals based on their area of interest and clinical expertise. Using the same form, attendees were also given the opportunity to provide input during the forum.
Live forum evaluation: Attendees were also invited to evaluate the activity for educational content, development of knowledge, change in competence, and intention to alter practice patterns based on new knowledge gained at the forum (Appendix E). The effectiveness of this activity was reviewed by the curriculum planning committee to inform changes to the format or dissemination methods, if necessary, for the following year.
Selection of Proposals for Future Study
Following the live forum, proposal evaluations from private practitioners were collated with the feedback received on the written evaluations from the live forum and information gathered during the question-andanswer sessions. The curriculum planning committee reviewed the integrated feedback and selected the most appropriate proposals to implement, study, and present the following year. Selected proposals were relayed to the forum participants, and progress was monitored through committee meetings and email communications.
Project Oversight and Other Resources
Other recommended resources for the development and implementation of this ongoing curriculum include a planning committee, faculty mentors, CME credit, MOC credit, and an annual time line.
Planning committee: Our curriculum planning committee provided oversight of the development of best clinical practices. The committee was cochaired by a private practitioner and a full-time faculty member. Administrative support was provided by departmental staff as needed. The committee members consisted of appointed department faculty with an interest in both QI and education. Specific duties of the committee included the following:
• Mapping each group's progress against the time line of project milestones.
• Facilitating the resolution of any issues arising during the development process.
• Analyzing the evaluations and determining the final selection of proposals to be implemented based on the evaluations. • Maintaining responsibility for the oversight and planning of the live forum.
• Overseeing the CME application and approval process and complying with all Accreditation Council for Continuing Medical Education standards and criteria.
• Pursuing approval for MOC Part IV.
Faculty mentorship: All proposal mentors were faculty members who had participated in TeamSTEPPS training and possessed knowledge of the local institution's systems and resources. This included familiarity with hospital leadership and administration, the local electronic medical record system, hospital protocols, and mechanisms in place for monitoring quality and safety. All selected mentors of bestpractices proposals possessed the motivation, procedural expertise, and availability to actively participate with residents from conception through completion and dissemination of a proposal. CME and MOC: This activity qualified for multiple CME credits. In addition, the activity was approved by the American Board of Obstetrics and Gynecology as an MOC Part IV-Improvement in Medical Practice activity.
Annual time line:
An annual curriculum time line as illustrated in Table 1 was developed for the Department of Women's Health. 
Results
The participants included 23 obstetrician-gynecologists and 20 OB-GYN residents from the Department of Women's Health at Dell Medical School. Success for the activity was determined from various assessments. Following the first year of implementation, the ACGME faculty survey was used to determine the faculty perception of resident collaboration in QI. The 2015-2016 ACGME survey showed that 89% (n = The activity was also evaluated by participants upon conclusion of the forum (Appendix E). The evaluation tool was used to assess speakers and topics, the overall program, and the impact of the forum on individual practice patterns. Fifteen evaluations were returned, for a response rate of 35%, and the results were tabulated. Mean evaluation scores for speakers and topics and for the overall 2017 program appear in Table 2 and Table 3 , respectively. Attendees at the live forum were also given the opportunity to provide open-ended responses regarding the impact of the forum on practice patterns and intention to change future practice. One hundred percent of the respondents reported an intention to change their performance as a result of participation in the activity. Key themes drawn from responses follow. The total number of responses listed exceeds 15 due to multiple answers on a single evaluation.
• Measure patient outcomes (three responses).
• Utilize experience groups (two responses).
• Improve patient care through changing practices (three responses).
• Improve surgical techniques (four responses).
• Follow recommendations for management or screening of conditions (13 responses).
Discussion
The ACGME mandates resident participation in QI initiatives. Pairing faculty and residents together to develop best-practice statements for OB-GYN was an effective ongoing format to engage both faculty and residents in QI initiatives. While the level of evaluation for the forum and proposals measured only perception and intent to change practice, the proposals selected for implementation provided an opportunity for the department to analyze and disseminate patient outcomes as a result of their efforts.
We believe that the curriculum is scalable as a unique resource to build relationships amongst faculty, residents, and other practitioners and to develop accountability for processes through participating in formalized QI activities, proposing best practices, and evaluating the feasibility of proposals for integration into practice.
The curriculum is limited in that it was conducted for a single specialty at a single institution. In addition, it was resource intensive in terms of time needed both to oversee an ongoing QI project and to conduct a live forum for the proposal presentations. It was also intensive in personnel resources, and other institutions may find identifying the appropriate number of mentors to partner with residents difficult.
Furthermore, interprofessionals including physician assistants, nursing staff, and other health care providers were not engaged in the proposal development process.
Lessons learned include encouraging residents to evaluate their mentors to aid in the continuing professional development of the faculty, enlisting the aid of residency coordinators in the planning process to help monitor residents' progress, and incorporating residents into the initial planning stages of the curriculum to obtain their feedback and support for the process. Furthermore, proposal presentations were approximately 10 minutes each, with interactive question-and-answer sessions immediately following each presentation. Time constraints may dictate the need to hold multiple sessions over an extended period of time as a regularly scheduled didactic series rather than one extended half-day live forum.
Future studies should be conducted to determine the efficiency and effectiveness of the implementation process as well as to measure long-term changes in individual practice habits. As part of the ongoing assessment process, implemented practice proposals will be reevaluated for relevance and revision after 2 years or on an as-needed basis as new scientific evidence becomes available. 
